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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1 - 41 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
■ States. 

3. Claims 1 - 41 are rejected under 35 U.S.C. 102(b) as being anticipated by 

i 

Gardner, US 6,100,173. 

Regarding claim 1 , Gardner teaches a method of fabricating a gate electrode for 
a semiconductor comprising the steps of: 

• providing a substrate 10 (Fig. 1); 

• providing a substrate prepared with a gate stack, the gate stack includes a 
gate dielectric 14 on the substrate and a gate layer 16 on the gate dielectric 14, 
the gate layer comprising a first material of thickness t p , the first material being 
selected from the group consisting of Si (column 5, lines 55 - 67) ; 

• providinga layer of metal 26 of thickness t (Fig. 6); and 

• annealing the layers, such that substantially all of the first material of the gate 
material and metal of the metal layer are consumed during reaction with one 
another (Fig. 7) in between column 6, line 61 and column 7, line 24 to form a 



1 

.1 
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resulting layer which serves as a ate electrode in contact with the gate dielectric 
14 with reference to Fig. 8. 

Regarding claims 2 and 25, Gardner teaches the metal Ti or Co in column 7, line 

2. 

Regarding claim 3, Gardner teaches the gate stack further comprises dielectric 
Sidewall spacers 22 and providing the metal layer comprises depositing the metal layer 
on the first material layer with reference to Fig. 6. 

Regarding claims 4 and 5, Gardner teaches the thicknesses t p and t m are related 
by a predetermined ratio of t m /t p and the ratio is determined by the first material and the 
metal since sometimes the reaction does not consume all of the metal. 

Regarding claim 6, Gardner teaches annealing is performed at temperatures 
ranging from 300 to 900°C in column 7, line 11. 

9 

Regarding claim 7, Gardner teaches the step of depositing a further layer of 
metal on the gate electrode in column 7, lines 31 - 35 to increase gate thickness with 

♦ 

reference to Fig. 9. 

*» 

Regarding claim 8, Gardner teaches forming source/drain contacts 18 
simultaneously with the gate electrode with reference to Fig. 3. 

Regarding claim 9, Gardner teaches as much as 5% of one of the first material 
and the metal remains following reaction with the other of the metal and the first 
material in column 7, lines 14 - 20. 

Regarding claim 10, Gardner teaches the gate electrode for a semiconductor 
device comprising a substrate with a gate stack formed thereon, the gate stack includes 
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a gate dielectric on the substrate and a gate electrode on the gate dielectric , wherein 
the gate electrode comprises a first material and a metal, which have been substantially 
consumed during reaction with one another caused by annealing with reference to Figs 
4 and 6 as was described earlier in rejecting claim 1 . 

Regarding claims 1 1 and 12, Gardner teaches these limitations as was described 
earlier in rejecting claims 1 and 2. 

Regarding claim 1 3, Gardner teaches as much as 5% of one of the first material 
and the metal remains following reaction with the other of the metal and the first 
material as was described earlier in rejecting claim 9. 

Regarding claim 14, Gardner teaches the step of depositing a layer of metal on 
the gate electrode as was described earlier in rejecting claim 7. 

Regarding claim 15, Gardner teaches the gate electrode is incorporated in a 
CMOS semiconductor device in column 6, lines 25 - 36. 

Regarding claims 16, 18 and 19, Gardner teaches all limitations of the claim as 
described earlier in rejecting claims 1 - 9. The first layer material such as polysilicon 
inherently have the work functions close to the mid - gap energy of semiconductor 
material such as silicon. The reduction of problems associated with inversion and 
agglomeration associated with formation of the transistor is inherent. 

Regarding claim 17, Gardner teaches the substrate is prepared with at least first 
and second gate stacks with dielectric sidewall spacers on the substrate and first and 
second diffusion regions in the substrate adjacent to the gate stacks, the gate stacks 
include a gate dielectric on the substrate and a gate layer on the gate dielectric, the first 
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and second gate stacks serving as a first PMOS transistor and a first NMOS transistor 
to form a CMOS integrated circuit; and the material of the first layer comprises silicon as 
was described earlier in rejecting claims 1 and 15. The formation of two gates with two 
gate stacks, sidewall pacers and diffusion regions are inherent in the methods of 

♦ 

preparing PMOS and NMOS parts of the CMOS transistor. 

Regarding claims 20, 23, 27, 28, 30, 32, 34, 36, 38 and 40, Gardner teaches 
annealing or RTA in column 7, lines 6-11. 

Regarding claims 21 and 24, Gardner teaches unconsumed gate layer is 
less than or equal to 5% and unreacted metal layer is less than or equal to 10% in 
column 7, lines 15-19. 

Regarding claims 22, 26, 31, 35 and 39, Gardner teaches metal layer forms 
silicide over the diffusion regions with reference to Figs. 10-12. 

Regarding claims 29 and 37, Gardner teaches the first layer comprises a first 
thickness t p and the metal layer comprises a second thickness t m , and wherein a 
minimum of a ratio of the first and second thickness tp/t m results in consumption of 
substantially the first gate and metal layers during processing of the metal layer as 
shown in Figs. 6-8 and associated descriptions in the disclosure. 

Regarding claim 33, Gardner teaches etching remaining portion of unreacted 
metal layer above the gate electrode after processing the metal layer in column 7, lines 
19-21. 

Regarding claim 41 , Gardner teaches an integrated circuit comprising a transistor 
disposed on a subsrrate, the transistor having a gate stack with a gate dielectric 
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disposed on the substrate and a gate electrode disposed on and in contact with the gate 
dielectric, and first and second diffusion regions adjacent to the gate stack, the gate 
electrode is formed from an amorphous or polycrystalline first layer and a metal layer 
which have been substantially consumed during reaction with one another caused by 
annealing, wherein problems associated with inversion and agglomeration associated 
with forraafion of the transistor is reduced with reference to Fig. 12. This is a product by 
process claim. 



Note that a "product by process" claim is directed to the product per se, no matter how 
actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this 
issue); In re Marosietal, 218 USPQ 289; and particularly In re Thorpe, 227 USPQ 964, 
all of which make it clear that it is the patentability of the final product per se which must 
be determined in a "product by process" claim, and not the patentability of the process, 
and that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has 
the burden of proof in such cases, as the above case laws make clear. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asok K. Sarkar whose telephone number is 571 272 * 
1970. The examiner can normally be reached on Monday - Friday (8 AM- 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

* 

supervisor, William B. Baumeister can be reached on 571 272 1722. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

6. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Asok K. Sarkar 
January 10, 2007 

Primary Examiner 



